Regulation of Tomato golden mosaic virus AL2 and AL3 gene expression by a conserved upstream open reading frame.
A translational regulatory mechanism for Tomato golden mosaic virus (TGMV) complementary-sense gene expression has been characterized. TGMV transcribes two mRNAs, AL-1935 and AL-1629 transcripts, both of which contain the AL2 and AL3 open reading frames. However, AL2 is only expressed from AL-1629 whereas AL3 is expressed from both. Three AUG translation initiation codons are located upstream of both the AL2 and AL3 coding regions, within the 5'-untranslated region (UTR) of the AL-1935 transcript. Translation can initiate at the first AUG, specifying the C-terminal 122 amino acids of the AL1 protein (cAL1). Initiation of translation at this AUG is inhibitory for the downstream expression of both AL2 and AL3. This is most likely due to the terminator codon of cAL1 being positioned after the AUG initiation codon for the AL2 ORF. The mechanism by which AL3 is expressed from AL-1935 is currently unknown but a gap between the cAL1 termination codon and the start of AL3 suggests that it may involve reinitiation and/or internal initiation. In contrast, expression of AL3 from AL-1629 most likely occurs via leaky ribosome scanning since the AL3 initiation codon occurs before the terminator codon of AL2. Mutation of the AUG encoding cAL1 in the curtovirus, Spinach curly top virus, leads to increased infectivity as measured by a shorter latent period. Together this suggests that geminiviruses use a post-translational regulatory mechanism to regulate the synthesis of viral proteins important for replication and suppression of host defenses.